By exploring the export performances and specialization patterns of China and India, we assess their trade competitiveness and complementarity vis-à-vis each other as well as with the rest of the world. Our analysis indicates that (i) India faces tough competition from China in the third markets especially in clothing, textile and leather products; (ii) there is a moderate potential for expanding trade between the two countries; (iii) China poses a challenge for the East Asian economies, the US, and most of the European countries especially in medium-technology industries; (iv) India appears to be a competitor mainly for its neighbouring South Asian countries; and (v) complementarity exists between the imports of China and India, and the exports of the US, some European states and East Asian countries, especially Japan, Korea, Malaysia, Singapore and Thailand, implying opportunities for trade expansion; and finally (vi) the export structure of China is changing with the exports of skill intensive and high-technology products increasing and those of labour-intensive products decreasing gradually. This suggests that challenges created by China in traditional labour-intensive products might reduce in the long run.
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Introduction
In recent years China and India have experienced unprecedented economic development. During the last decade, China's economy grew on average at 10 per cent per annum and India's at 6 per cent per annum. China's share in world trade increased from a meagre 1 per cent in early 1990s to 6 per cent in 2004 and that of India from 0.5 per cent to 1 per cent during the same period. Although the share of China and India in global output and trade still lags behind their combined share of world population, this is expected to reverse in the future (Wilson and Purushothaman 2003; Ahya et al. 2004) . By 2003, China became the sixth largest economy in the world at market exchange rate, the fourth largest global trader and the major recipient of foreign direct investment (Blazquez-Lidoy, Rodriguez and Santiso 2004).
The ever increasing significance of the two most populous economies in the world has caused concerns about their growth and trade prospects and implications for other countries. 1 According to IMF (2004), China's rising shares in world output and trade are already having significant repercussions for countries all over the world. Eichengreen, Rhee and Tong (2004) show that Chinese exports crowd out exports of other Asian economies. This is especially true for consumer goods produced by lessdeveloped Asian countries, but not necessarily for capital goods produced by the more advanced Asian economies. Also, they find that China's income elasticity of import demand is the highest for capital goods. Hence, the advanced Asian countries specializing in capital goods benefit from China's rapid boom.
Lall and Albaladejo (2004) examine China's competitive threat to East Asia and conclude that China is a tough competitor in low-technology products. However, with imports outpacing exports, China also acts as an engine for export growth for its neighbours. Blazquez-Lidoy, Rodriguez and Santiso (2004) argue that China does not pose challenges for most Latin American countries, with Mexico as a notable exception. Banco Bilbao Vizcaya Argentaria (BBVA) (2003, 2004 ) supports these findings and shows that China's dominance as a global trade player entails adverse consequences for Mexico but presents opportunities for other Latin American countries. Jenkins and Edwards (2005) assess the impact of China and India's economic growth and trade integration on Sub-Saharan Africa. They find that competition from China and India is not a serious concern for most countries in the region. However, Lesotho is threatened by the growing exports of textiles and garments from both countries. In addition, they observe that India poses much less of a competitive threat in third markets than China.
In this paper, we extend the current literature by exploring systematic changes in China and India's trade structure and analysing the impacts of their trade expansion on each 1 In the context of trade, three types of direct impacts are identified: (i) the complementarity effect-the growth of exports to China and India from the rest of the world due to an increase in demand in China and India; (ii) the competitiveness effect-increased competition from China and India for exports in the third markets, and (iii) the domestic competitive effect-increased competition with China and India in the domestic markets (Jenkins and Edwards 2005) . In addition, a number of indirect effects are also possible, for example, the increased imports of China and India may have a multiplier effect and lead to growth in the demand for imports in the economies exporting to China and India. Ianchovichina and Martin (2003) and IMF (2004) estimate that the economic and technological spillovers from China and India may benefit the regional neighbours and trading partners in the long run, thereby promoting global economic growth.
other as well as on their major trading partners. Unlike earlier studies, our research is not confined to one particular region but offers a comprehensive assessment of the trade challenges posed by China and India on a global scale. In addition to competition, we assess trade complementarity to gauge the potential of increasing exports from other countries to meet the rising demands of China and India. To do so, we use the most recent available data on commodity trade at the three and four digit Standard International Trade Classification (SITC) level. This complements earlier studies which use aggregated data and rely on computable general equilibrium (CGE) models. These studies have been criticized due to the high level of aggregation of sectors and countries and the various assumptions implicit in the calibration of key parameters. 2 Finally, we examine the various impacts in terms of low-, medium-and high-technology industries, employing the technological classification of exports proposed by Lall and Weiss (2004) .
The rest of the paper is organized as follows. Section 2 presents an overview of the economic performance of China and India in recent years. Section 3 looks at their revealed comparative advantage and examines the changes in their trade structure in the last decade. Section 4 investigates the potential trade competition and complementarity between China and India. Section 5 assesses the challenges and opportunities posed by China and India to the rest of the world in third markets. Section 6 summarizes the main findings and concludes.
China and India: the new Asian tigers
China's GDP per capita is now 2.2 times higher than India's (in PPP terms) although per capita GDP in both countries was at comparable levels until the early 1990s. India's performance has improved noticeably in the last few years and it has outperformed most of the other countries in its income group. The good macroeconomic performance of both countries is expected to continue and real GDP is expected to grow over 10 per cent in China and over 8 per cent in India in the short and medium terms (IMF 2007a) .
Economic liberalization reforms undertaken by both countries may have played an important role in triggering the high growth rates. This is because openness to trade provides access to imported inputs, new technology and larger markets and spurs growth (Harrison 1996; Frankel and Romer 1999 Figure 1 ).
Relative to India, China is much more integrated with the world economy and its share in global exports is nearly six times that of India. China's exports to industrial countries as a percentage of its total exports increased from 35 per cent in 1990 to 52 per cent in 2006 whereas the share of exports to developing countries decreased correspondingly. Interestingly, its imports from the developing countries increased during the same time period, suggesting that China is becoming a world factory for re-exports. India has experienced the opposite trend and its exports to industrial countries dropped from 55 per cent in 1990 to 44 per cent in 2006 while the share of exports to developing countries has increased.
In 2006, the main export markets for China were the United States (21 per cent of total exports), Hong Kong (10 per cent), and Europe (6 per cent). India's leading export destinations were the US (17 per cent), the Middle East (15 per cent) and China (8 per cent). Table 1 presents the shares of China and India in the total imports of the US, Europe and Japan, the three big international markets. The rise in the share of imports from China is remarkable in the three regions. The share of imports from India increased slightly in the United States but declined in both Europe and Japan. The significant rise in China in the big markets has strengthened the fears of many developing and emerging countries that China is gaining dominance in the international markets at their expense and is directly responsible for crowding out their exports.
The main reason behind China's growing share in the global markets lies in its lower production costs due to an abundant labour force. Blazquez-Lidoy, Rodriguez and Santiso (2004) report that the average wage is three to four times lower in China than in Latin America. However, labour cost is not the whole story as China has higher labour costs than India. For example, in 2002, the typical monthly wage of a manufacturing worker in China was US$110.80 while it was only US$23.80 in India (Kalish 2006) . Thus, other forces must be at work, including better infrastructure, flexible labour markets, and a favourable investment climate (Ahya et al. 2004) . A high savings rate and fast capital accumulation explain a large proportion of China's growth (IMF 2004) . Another factor, possibly helping China's exports, is an undervalued exchange rate. Advanced countries, especially the US, are increasingly demanding a revaluation of China's exchange rate to contain their trade balances.
In India, growth has been gradual and mainly driven by the private sector, which has seized the opportunities offered by the developed countries in the form of IT outsourcing. Its trade activity which remained subdued in the last decade has picked up in recent years, but the country has mainly relied on the exports of services for its foreign exchange earnings (Figure 2 ). Although China is the major recipient of foreign investment at present, India has a well-developed institutional framework in place, which includes property rights protection, a democratic political set-up, and the presence of various market regulators. Various surveys suggest that India has better corporate standards than China, which explains why the rate of return on assets has been higher and stocks performance better in India (Mund, Brandt and Hansankul 2005) . 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3
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Like China, India enjoys the advantage of a large labour force and relatively low production costs. It possesses immense potential to increase its global market share. 4 Wilson and Purushothaman (2003) predict that if macroeconomic stability prevails, then high investment rates, a large labour force, and steady convergence would lead China to become the world's largest economy by 2041 and its per capita income would be about US$ 30,000 by 2050. India's growth rate could remain above 5 per cent throughout the next fifty years, outstripping Japan's GDP by 2032 and achieving income per capita that is thirty-five times its current level, although still significantly lower than China's in 2050. Both countries are expected to become the driving force in global trade, with their exports rising from a combined 12 per cent of world exports to 20 per cent by 2010 and 30 per cent by 2030 (Ahya et al. 2004 ).
Trade structure of China and India
To assess the potential impacts of the increasing international trade of China and India on each other as well as on the rest of the world, it is useful to examine their exporting structures as well as the changes in their export composition. For this purpose and other analyses, we use 1995-2005 data for merchandise trade from the United Nations COMTRADE database. 5 Our dataset covers 260 and 613 product categories at the three and four-digit standard international trade classification (SITC) levels, respectively. Table 2 shows the top ten exporting sectors of China and India. For China, sectors with the highest shares of exports in 2005 were statistical and official machines, telecommunication and electronic equipment, clothing, footwear, furniture, and toys. These sectors constituted 43 per cent of total Chinese exports whereas their share was 30 per cent in 1995. The evolution of the statistical, telecommunications, office, and consumer electronic equipment sectors is particularly impressive. Their combined share in total goods exports was about 6 per cent in 1995, rising to 13 per cent in 2000 and 25 per cent in 2005. During the same period, the share of labour-intensive products such as clothing and footwear has decreased. This suggests that the Chinese export structure has changed towards medium to high-technology and capital-intensive products.
The top ten exporting sectors of India constituted about 40 per cent of total exports of goods in 2005. Precious stones such as diamonds remain the leading export sector and constitute 13 per cent of total merchandise exports. The sectors which recorded a noticeable increase in their shares were iron ore and concentrates, and jewellery. Clearly, India's leading exporting sectors have a high labour intensity and low capital intensity.
China now has the highest share in world exports of clothing, leather, textiles and information technology (IT) and consumer electronic products (Table 3) . It is also a leading exporter of electrical and non-electrical machinery, and basic manufactures. India ranks among the top ten exporters of clothing, leather and textile products. However, its share in world exports of machinery and other manufactures is very low. Table A1 in the Appendix presents the leading importing sectors of China and India. In China, the combined share of the top ten sectors was 47 per cent in 2005 and in India it was 53 per cent. Interestingly, we observe substantial overlaps between the leading export and import sectors of China, implying significant intra-industry trade. Clearly, China has turned into a regional production centre and manufacturing point for re-exports (Blazquez-Lidoy, Rodriguez and Santiso 2004).
To assess structural changes in the exports of China and India, we compute the Pearson's correlation coefficient (r) between sectoral export shares in t = 1995 with those in (t+1), (t+1),.…,(t+9). Values of r closer to zero indicate greater structural change whereas r values closer to one indicate the opposite. However, r tends to be influenced by outliers in the data and is an inappropriate measure for skewed distributions. Hence, we also measure similarity (S) in terms of 'distance' using the Bray-Curtis (BC) measure as follows:
where x j is the export share of sector j, t is the initial year (=1995) and k = 1,2….,9. BC is a bounded measure (0≤BC≤1) which is suitable for asymmetric distributions and is less sensitive to proportional sub-classification of sectors (Tajoli and De Benedictis 2006) . To further explore the dynamics of specialization in China and India, we calculate the Balassa index of revealed comparative advantage (RCA) for the ten industrial clusters classified by Leamer (1984 Leamer ( , 1995 . 6 The index is defined as:
where x ij and x wj denote the export of product j from country i and the total export of product j for the whole world, and X i and X w refer to the total exports of country i and the world total exports. This index compares the share of a sector in a country's total export with the share of the same sector in world's total exports. A value of RCA greater than unity indicates that the country specializes in a product j whereas a value of less than unity implies that the country has a revealed comparative disadvantage in product j. Figure 4 shows that China's RCAs in labour-intensive products, and to a less extent in capital-intensive products and chemicals, have decreased over time. However, the RCA of machinery, which includes all types of electric, non-electric machinery and transport equipment, has increased. Interestingly, the RCAs for labour-intensive products have decreased in recent years in India as well. However, India's RCAs for raw materials, chemicals and capital-intensive products have increased. 7 6 The clusters are aggregates of over 2,200 products traded internationally. Table A1 in the Appendix presents the components of the clusters based on SITC codes. Figure 5 presents the RCA estimates compiled by UNCTAD. China has high RCA indices for a diverse range of sectors including clothing, leather and leather products, IT and consumer electronics, textiles, miscellaneous manufactures and electronic machinery. In fact, China ranks among the top twenty countries in the world in terms of RCA indices for these sectors (see www.intracen.org) . India however has a revealed comparative advantage in textiles, clothing, fresh food, leather, minerals and basic manufactures. Thus, based on RCA, both countries appear to be strong competitors in the clothing, textiles and leather sectors. T r a n s p o r t e q u ip .
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Trade competition and complementarity
To assess the trade challenges posed by China and India to each other as well as to the rest of the world, we construct two well-known indices: the coefficient of specialization (CS) and the coefficient of conformity (CC), defined as follows:
where ni a and nj a represent the share of good n in the total exports of countries i and j.
If both countries (i, j) have the same exporting structure, then the indices are equal to 1, indicating intense competition. However, when both countries have totally dissimilar exporting structures, then both the indices are equal to 0, which indicates absence of competition.
To assess the potential for expanding trade between two countries, we construct the trade complementarity index (TCI). TCI shows how well the export-import structures of two countries match and is defined as follows:
where m ni is the share of good n in total imports of country i. The index is zero when no goods exported by one country are imported by the other and 1 when the export and import shares are a perfect match.
The above indices are compiled using the merchandise trade data for the major trade players in Africa, Asia, Latin America, North America, and western Europe. Together, these countries account for about 90 per cent of world trade in goods. Since disaggregated trade data are not available for many countries, the sample covers 52 countries when three-digit trade data are used but only 44 countries at the four-digit level. 8
Trade competition and complementarity: China and India
We first calculate CS and CC between China and India using data at both three-and four-digit levels. The results for the two indices do not differ much and reveal a high degree of competition between Chinese and Indian exports (see Table 4 ). However, the extent of competition seems to have weakened over time. This could be because China is increasingly specializing in IT and consumer electronics whereas India still specializes in textile and leather products.
The obtained estimates for the TCI between China's exports and India's imports are reported in the third column of Table 6 whereas those between China's imports and India's exports are presented in the last column. It is noted that the trade complementarity between the two countries has increased over time. Clearly, a moderate potential exists for both economies to expand the exchange of goods. 9 India has a higher TCI, implying more opportunities for India to increase imports from China. For example, China is a leading exporter of telecommunications and computer equipment and India has a high share of imports of these products. Thus, India can enhance its imports of these items from China. Meanwhile, India possesses comparative advantages in a few resource-based industries such as aluminium, steel, agricultural commodities and paper that can be exported to China (Ahya et al. 2004 ).
Trade competition and complementarity: China and India with the rest of the world
We repeat the above exercise and compute the CS and CC of China and India with the other countries in the sample. The average value of the indices over 1995-2005 using three-digit data are presented in Figures 6 and 7. The estimates obtained from the fourdigit data do not differ significantly from these estimates, and are presented in Table A3 in the Appendix. 9 Already, trade activity between China and India appears to have gained momentum and in the last decade alone, their bilateral trade increased from US$1 billion to US$14 billion. For China, the results reveal a high degree of competition with other East Asian countries such as Hong Kong, Indonesia, Japan, Korea, Malaysia, Thailand and Vietnam. Among the Latin American countries, China is a tough competitor for Mexico whereas other Latin American countries including Argentina, Brazil, Chile, Colombia, Peru and Venezuela, are less likely to be affected. This is because the latter export commodities which are not exported but imported by China, for example, soybeans, iron ore, steel, soy oil and wood (Blazquez-Lidoy, Rodriguez and Santiso 2004) . Among the industrial countries, Austria, Denmark, France, Germany, Italy, Netherlands, Portugal, Spain, UK, and the US are the countries that face challenges from China's expanding trade activity. However, in general, the African countries, especially those in Sub-Saharan Africa, are not affected.
India appears to be a strong competitor for the European countries, for example, Belgium, Greece, Italy, and UK, and for other South Asian countries, including Bangladesh, Pakistan and Sri Lanka. Most of the East Asian and Latin American countries face moderate competition from Indian exports whereas the African countries face no significant threat.
As far as trade complementarity is concerned, Table 5 reports the average TCI of China and India with other countries computed based on the three-digit level data. 10 Among 10 TCI estimates using the four-digit data are reported in Table A3 in the Appendix. the East Asian countries, China has the highest TCI for Malaysia, Singapore, South Korea and Thailand. Among the industrial economies it has the highest TCI for Germany, UK and the US. In general, the trade complementarity between China and the South Asian countries (excluding India) and the African countries is quite low, whereas it is moderate for some of the Latin American countries. Latin American countries, particularly Argentina, Brazil, Chile, Colombia and Peru, have a comparative advantage in fresh and processed food sectors, minerals, and wood products. Since China has a low RCA in these products, potential gains from trade expansion may be achieved in these sectors.
India has relatively high trade complementarity with the European, East Asian and North American countries, and the lowest with the African countries and its neighbouring countries in South Asia. The TCI of India with Latin American countries ranges between 0.23 and 0.43, indicating a reasonable potential for trade expansion.
In terms of the technological classification of products proposed by Lall and Weiss (2004) , we notice that China has a high RCA in industries belonging to different 11 In contrast, India has a RCA in resource based and low-technology industries. China's main competitors, Hong Kong, Mexico and Thailand, have a RCA in broadly the same industries as China, whereas Japan, UK and USA specialize mainly in the medium-and high-technology products and have a high world market share in these categories (see Table A4 in the Appendix).
Countries specializing in medium-to high-technology products may explore opportunities of expanding bilateral trade with India and those in resource based industries stand to benefit by the increasing demand of such products in China. For example, the growing economic activity in China and India is good news for oil exporting countries. 12 In addition, as is evident from Table A2 in the Appendix, China's leading imports also comprise medium-and high-technology products. Thus, countries like Japan, Hong Kong, Singapore, and the US may gain by exporting their products to China.
An interesting observation is that trade competition and complementarity of China and India vis-à-vis each other as well as with the rest of the world exhibit a changing pattern. For example, according to CS and CC, competition between China and India has decreased gradually over the past ten years. The same has occurred between China and some OECD countries including Australia, Norway and Switzerland. On the contrary, competition has increased between China and Japan or Singapore. For other countries such as the United States and United Kingdom, competition from China increased till late 1990s but has decreased in recent years.
Competition in the third markets
So far in our analysis we assumed that every country competes with others in the global market, and not in any specific third market. In reality, however, demand and supply patterns vary across different markets or countries/regions. Thus, it is important to analyse competition and complementarity in important third markets. To conduct this analysis, we consider three large markets that constitute some 50 per cent of the global trade: the US, European Union (EU) and Japan, and examine trade competition and complementarity from China and India faced by other countries in these markets.
The estimated indices confirm that variations exist in the intensity of competition across the three markets. 13 For example, the CS between China and India for exports to the US, EU, and Japan is 0.26, 0.30 and 0.20, respectively, suggesting that they are most competitive to each other in the European market. It is interesting to see that China's leading competitors in the three markets are Hong Kong, Malaysia, South Korea and Thailand (see Figures 8, 9 and 10). These countries appear to compete strongly in clothing, electronic, statistical and office machinery, and telecommunication and electronic equipment as they have a high share of these products in their total exports to Japan. In the US market, and to a lesser extent in the EU, Mexico faces tough competition from China. The product categories in which both countries compete include automotive parts, clothing, and telecommunication and electric equipment.
For India, the leading competitor is Turkey in the US and the EU, while Sri Lanka, Morocco and Pakistan are its other major competitors, especially in the EU and Japanese markets. India competes with these countries mainly in clothing, jewellery, and textile made up articles. Overall, Latin American countries, except Mexico, face stronger competition from India vis-à-vis China in the three markets. These countries compete in raw materials, leather, footwear and textile sectors. 
Conclusion and policy implications
This paper focuses on the trade potential of China and India and assesses the impacts of their export growth on each other as well as on their major trade partners. The analysis reveals that the export structure of China is changing with the export shares of skill intensive and medium to high-technology products increasing and those of labourintensive products decreasing. These corroborate well with China's decreasing comparative advantages in its traditional export sectors such as travel goods, footwear and apparel. Thus, the threat posed by China in labour-intensive products may reduce in the long run, thereby benefiting less-developed countries that are presently finding it hard to compete with China. These findings, however, must be interpreted with caution as they could attribute to the relocation of the labour-intensive production stages of high-technology products from industrial countries. Unavailability of highly disaggregated trade data prevents us from further exploring this issue.
More specifically, China poses a tough challenge to India in low-technology industries, and to the EU, US and East Asia in medium-to high-technology industries. China's competition with Latin American countries is moderate with the notable exception of Mexico, which has comparative advantage in product groups similar to China. China's growing share in the US market appears to erode Mexico's trade prospects. African countries are little affected by China's trade expansion.
India specializes in low-technology products and is a strong competitor for its neighbouring South Asian countries, who have a less diversified export base and enjoy comparative advantages in low-technology products. Some European countries and the US may also be affected by the increasing presence of India in global markets whereas the Latin American and African countries are least affected. 
